Differential membrane association properties and regulation of class I and class II Arfs.
ADP-ribosylation factor (Arf) proteins are small guanosine triphosphatases (GTPases) that act as major regulators of intracellular vesicular trafficking and secretory organelle pathway integrity. Like all small monomeric GTPases, Arf proteins cycle between a GDP-bound and a GTP-bound state, and this cycling is catalysed by guanine nucleotide exchange factors (GEFs) and GTPase-activating proteins. While the class I Arfs, especially Arf1, have been studied extensively, little is known as yet about the function and regulation of class II Arfs, Arf4 and Arf5. In this study, we show that Arf proteins show class-specific dynamic behaviour. Moreover, unlike class I Arfs, membrane association of class II Arfs is resistant to inhibition of large Arf GEFs by Brefeldin A. Through the construction of Arf chimeric proteins, evidence is provided that the N-terminal amphipathic helix and a class-specific residue in the conserved interswitch domain determine the membrane-binding properties of class I and class II Arf proteins. Our results show that fundamental differences exist in behaviour and regulation of these small GTPases.